Introduction
Ensuring adequate access to primary care services has been a long-standing concern of the Medicaid program. 1 Recently, this concern heightened as Medicaid coverage expanded under the Affordable Care Act (ACA), potentially worsening the balance of supply and demand for primary care services. Even if the ACA is repealed or modified, state Medicaid programs will continue to face the critical policy question of how to ensure Medicaid enrollees have access to primary care providers.
Federally funded community health centers (HCs) provide important access to primary care for Medicaid patients. HCs serve an underserved area or population, offer a sliding fee scale and meet a range of operating and reporting requirements designed to ensure high-quality care. In exchange, they receive grant funding under the Public Health Service Act. 2 Nationally, HCs provide primary care for 1 in 7 Medicaid enrollees. 3 Despite the importance of HCs for Medicaid enrollees, previous studies have focused on determinants of HC use for the population overall without disaggregation by payer. As a result, we know relatively little about what factors are associated with Medicaid enrollees' use of HCs. To the extent that source of primary care determines quality of care and health care costs, it is important for Medicaid programs to examine the factors associated with enrollee choice of primary care setting to forecast and plan for the future demand for primary care.
Another motivation to understand the factors driving HC use among Medicaid patients is to inform comparisons of HC and non-HC patients. A number of studies have compared quality and cost of care at HCs compared to nonHCs 4, 5 ; however, there is little quantitative study of the factors that are associated with relatively high or low HC use. By understanding the factors associated with HC use, we can improve matching and controls in these comparison studies.
Given the lack of previous study in this area, we described variation in Medicaid patient use of HCs in a sample of 13 US states in the year 2009 and identified factors associated with a Medicaid patient's use of HCs for their primary care.
Literature Review
Existing work provides some descriptive guidance with regard to HC use, describing both demographic and socioeconomic factors associated with HC use as well as patient survey results. One summary of the 2006 National Ambulatory Medical Care Survey describes significant differences between HC and non-HC users: HC patients were more likely to be younger, minority, and from low-income, low-education communities. Within this study, Medicaid patients comprised 50% of the HC sample and only 13.6% of the private office sample. 6 Other studies have been survey based, as one study conducted in Massachussetts in 2009 found that affordability and convenience were more likely to be cited by HC patients as their reasons for HC use compared with inability to access health care elsewhere. 7 To say that HC users differ from non-HC users, however, does not directly address whether Medicaid enrollees who choose to use HCs are different in important ways from other Medicaid recipients. A 2002 study using the Community Health Center User Survey and National Health Interview Survey documents some differences between Medicaid patients by care setting type. Compared with non-HC users, Medicaid HC users were more likely to have incomes <100% of the federal poverty level and less likely to be disabled. In contrast to the payer-aggregated comparison above, they did not find that HC patients were significantly younger on average or more likely to be members of a racial or ethnic minority. 8, 9 Among Medicaid users, the study reported a higher likelihood of any visit to a general practitioner, OB/GYN, mental health provider, nurse practioner or vision care provider for HC users compared with non-HC users. Medicaid HC users were also more likely to report having a regular source of care.
In contrast to this study, which conducted a direct crosstabulation between groups, we examine a more recent dataset for factors predicting HC use at the patient and neighborhood levels. Because HC use is our primary outcome of interest, we are also able to provide more a substantive discussion regarding the multifactorial nature of setting choice within this target population.
One additional consideration is the impact of such work on the comparison literature. A number of studies have compared the quality and cost of care for Medicaid beneficiaries at HCs compared to non-HC using myriad outcomes such as emergency department use, inpatient hospitalization and ambulatory sensitive care use. [10] [11] [12] [13] To the extent that some care setting selection is systematic and unobserved by control variables, estimates from these efforts may be biased. Thus, our work can also inform comparison group construction within this context.
Methods

Conceptual Framework
Medicaid patients may seek primary care from a range of providers such as a primary care physician's office, hospital outpatient department, HC, or emergency department. This setting choice may depend on a variety of factors including health status, preference, relative costs, and ability to pay. Additionally, setting choice may be constrained by provider acceptance or density. A summary of factors is given in Table 1 . 
Data Sources
Independent Variables
We included a range of patient and neighborhood-level characteristics in our model. Most were included based on their association with HC use in previous studies (Table 1) .
Patient characteristics included were indicators for female sex, eligibility category, number of months eligible, Temporary Assistance for Needy Families (TANF) participation, and restricted benefits status. Eligibility categories included dual-eligibility for Medicare and Medicaid, eligibility based on receipt of cash assistance, medical need, eligibility by state-dependent income cutoff (poverty), age, disability receipt and other. Indicators were included for race/ethnicity categories of African American, Asian, Hispanic, other and unknown.
The Chronic Illness and Disability Payment System (CDPS) is a claims-based risk adjustment scheme containing chronic disease measures. We used 72 of the CDPS binary diagnosis variables and index the CDPS score such that a value of 1.0 reflects a patient with predicted average expenditure at the Medicaid population mean. Subsequently, we stratify patients into high, medium and low risk based on CDPS disease burden. CDPS weights were recoded such that individuals with weights 1.5 or higher were categorized as high risk and weights less than 0.4 were categorized as low risk in accordance with literary precedent. 13 Metropolitan statistical area (MSA) is included to reflect population density which scales nonlinearly with provider density.
14 Primary care service area (PCSA)-level characteristics of median household income, number of HCs in each PCSA, and PCSA total population were obtained from the Dartmouth Atlas of Healthcare (2007). HC medical capacity data by PCSA was obtained from the Uniform Data System (2009).
Dependent Variables
The outcome variable is an indicator for whether the patient received at least 50% of their primary care for the year 2009 from a HC, conditional on having positive primary care visits. 4 
Analyses
We drop Medicaid enrollees with missing eligibility data, demonstration or long-term care participation, no primary care visits, age less than 18 years, or deceased. Patients whose ZIP code had no reported HC patients of any insurance status were not deemed to have a plausible choice to access HCs and were excluded.
Two versions of the logistic regression were run: one using the 72 individual diagnostic criteria included in CDPS and one using only the CDPS risk group. Only the latter regression is displayed. Differences are noted in the Results section.
Results
Our final sample contained 3 063 887 observations across 13 states and is described in Table 2 .
Patient-Level Findings
At the patient level, a Medicaid patient's receipt of Medicare, TANF participation, race, ethnicity, and chronic disease burden were particularly important patient-level predictors of preferential primary care utilization at HCs ( 
Neighborhood-Level Findings
The distribution of HC use by PCSA shows significant variation across the 3987 PCSAs included in our sample. While a small number of PCSAs demonstrate a high use of HCs per PCSA Medicaid population, the median PCSA sees only 1.6% of this population using HCs for a majority of their primary care. The mean percentage of Medicaid HC patients per PCSA was 10.6%.
The strongest predictor of HC use was the presence of an HC within the patient's primary care service area, OR [95% CI] = 2.66 [2.63, 2.70]. After the introduction of the first HC, however, additional HCs were not associated with higher utilization, OR = 1.02 [1.01, 1.02]. Furthermore, HC medical capacity alone did not seem to explain a particularly large share of the differences observed in HC utilization. The odds that a patient living in an MSA would use a HC for the majority of his or her primary care was markedly lower than for those living outside an MSA, OR = 0.61 [0.60, 0.61].
Discussion
Given the significant expansion in Medicaid and the large national investment in HC capacity that are expected to provide access for the newly insured under Medicaid, it will be critical to understand the extent of variation that exists in HC use by Medicaid patients and what factors may be associated with HC use. While some past studies have shown that HC users tend to have a higher disease burden and be of racial and ethnic minority groups, interpretation is confounded by differential insurance coverage for HC and non-HC users. We find that within a population of Medicaid fee for service Individual-level findings suggest that individuals with certain characteristics seek care preferentially at HCs. Aspects of program eligibility, patient demographics, and residence in a metropolitan area were all associated with HC use. Full dual-eligibility for Medicare and higher disease burden were associated with lower likelihood of HC use. Since HCs are more likely to be community-based and focused on basic and primary care, it may be that sicker and dual-eligible patients seek out care from primary care providers affiliated with hospitals or specialty care providers.
Black, Hispanic, and patients with TANF preferentially seek care at HCs. Two characteristics of HCs may be relevant to this finding: HCs have a long history in cultural competence and HC boards of directors are comprised of community HC users. Additionally, HCs often provide services such as transportation assistance, translation, and benefits counseling that may appeal to those in greater financial need.
With respect to the supply of HC services, we observe that the presence of at least one HC within a PCSA is an important predictor of HC use, but that either the presence of additional HCs located within the same PCSA or higher HC capacity are not associated with substantially higher use rates among Medicaid patients. These findings may outline the inherent trade-offs between potential economies of scale in HC provision and optimal access.
The availability of private providers for Medicaid patients has been an important concern regarding the expansion of Medicaid due to the ACA 15 ; however, this concern may be underaddressed in the literature regarding HC demand. The index of medical underservice used by the Health Resources and Services Administration to designate medically underserved areas currently takes into account the ratio of primary medical care physicians per population, infant mortality rates, population below poverty level, and population aged older than 65 years. 16 Although these parameters capture measures of medical need at large, we wish to reiterate the importance of existing agency efforts to individually assess additional de facto demand parameters relevant to local markets: for example, the higher availability of private practitioners accepting Medicare may result in lower HC demand in areas where the relative proportion of dual-eligible patients in high. We hope this article will facilitate future work at the intersection of these 2 literatures.
This study has several important limitations. First, we identify some factors that may be associated with differential HC use rates; however, the cross-sectional nature of the data limits our discrimatory ability. Second, our study uses data from Medicaid claims in 2009 and the patterns we observe in this period may not generalize to the current health care environment. However, a benefit of our 2009 data year is that it allows the study of a larger dataset and number of states that would be more difficult today, since the growth in idiosyncratic state-specific Medicaid Managed Care has limited the usefulness of State Medicaid claims databases for research purposes. Finally, although we attempt to control for special eligibility by use of indicator variables for eligibility category, it is a fair criticism that the preferences or behaviors of the Medicaid population studied here does not necessarily reflect those of current Medicaid populations.
Conclusion
In conclusion, we identified factors associated with use of HCs for primary care among Medicaid fee-for-service patients in 13 states in 2009. Consistent with previous studies, we found that patients who were black, Hispanic, or had significant financial need preferentially sought primary care at HCs. Our observation of this pattern among a population restricted to Medicaid fee-for-service patients reinforces the important role that HCs play in providing care for minority and vulnerable populations. In contrast to previous literature, we found that among Medicaid patients, those with a higher chronic disease burden were less likely to use HCs.
Prior studies of HC use have been all-payer studies where individual correlates of HC use are not disentangled from Medicaid enrollment. Thus, our study provides important intuition about the types of patients who tend to seek care in HCs, after controlling for the confounder of payer type. We also found that HC presence in a PCSA was associated with higher HC use, but that additional HCs or HC medical capacity within the same PCSA were not associated with meaningfully higher rates of HC use. As policy makers seek to provide points of primary care access for Medicaid patients, examination of primary care environment remains essential to the effective allocation of HC resources. As Medicaid expands selectively, it will be important to recognize changes in access to primary care by geographic region and meet the needs of this growing patient population.
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